The present study has been taken to access biomass potential in India and its resource assessment. Biomass energy through hybridization can prove be a boon to India. Uttar Pradesh has generated highest cumulative biomass based gasifiers and cogeneration units. The rusk husk and sugarcane based agro residues undergo biomass gasification and more than 3000 MWe is estimated as biomass power potential in Uttar Pradesh only. States like Tamil Nadu, Maharashtra, Andhra Pradesh and Chhattisgarh have also developed more than 1500 MWe of biomass based power alone. The state of Jammu and Kashmir has best potential of biomass in forest residues and horticultural crops.
INTRODUCTION
The rural areas are facing enormous electrical energy shortage and there are many areas in India where electricity is still a dream. The electricity shortage in these areas may be due to topography of area, distance from electric grid, population and other economic factors. More than 67 % of Indian population resides in rural areas and the dream of developed India is only possible through the development of rural areas. Biomass energy has been main energy source to mankind through the ages. In the current context, the major benefits include its renewable nature, wide availability, carbon neutrality and the potential to provide large productive employment in rural areas. Power generation potential of biomass, have recently been attracting greater attention. Ministry of New and Renewable Energy (MNRE), Government of India recognized the potential role of biomass power in the Indian economy quite early and since then has been the vanguard of its promotion. As a further outcome of the carefully planned mix of policy and financial incentives introduced by the Government, capacity has been built up in the country for absorption of biomass power technologies, their operation and maintenance, management of biomass collection, manufacturing of equipment and resolving grid interfacing issues. The availability of crop residues like bagasse, rice husk, coconut shells and the wood processing waste inherently limit the growth of the capacity of Biomass power generation [1-3]. A place like Jammu and Kashmir which has major biomass available as forest residues and horticultural plantation can be an answer to growing power woes in state. One of the major barriers confronted by the Biomass power plants is a secured supply of required quality and quantity at a competitive price for sustainable operation of the plant. The current price of Biomass resources has slowly increased due to non-availability of feed stock at affordable price in recent years [4] . 
State Wise Biomass Resources Availability
Out of total resources, 350 MT of agricultural based major biomass resources are contributed by bagasse, rice husk, straw, cotton, coconut stalk, coconut shells and groundnut shells. Uttar Pradesh is one of the states, which produces the highest quantity of major residue (56 MT) followed by Maharashtra (40 MT) and Punjab (37 MT) [6] as shown in figure 1 . The major agricultural based biomass crop wise potential for different states of India are presented in figure 2 .
Uttar Pradesh has the highest potential of crop residue in sugarcane, rice husk, wheat straw and pearls millet.
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Figure.2: State Wise Biomass Crop Potential in India Biomass Energy Potential
The assessment of scale up potential has been carried out separately for crop residues and energy plantations.
The assessment in the case of crop residues basically focused on the market for utilization of residues such as stalk and straw for power generation during the 12th Five Year Plan. The heating values of various biomass species and others materials are given 
Present Status of Biomass Power Plant Available In India
As per 12 th five year plan, the proposed power generation installation capacity is 1000 MW. The state wise target for the 12 th five year plan and the installed capacity till 31.3.2012 are shown in figure 7.
Figure 7: Target Installation Capacity of Biomass Power Plant
The targeted power generation potential for 13 th plan is estimated as 5730 MW [19] . Biomass based power generation capacity of 10 GW by the year of 2022 has been predicted for India [20] . A grid connected biomass gasifier based project of 1 MW capacity in Haryana has been installed for meeting the captive power needs of the industry.
Another 50 numbers of Biomass gasifier systems and combustion based power projects with cumulative installed capacity of 8.54 MW are under installation which shall meet the captive demand for electricity & thermal energy [21] . World's largest coconut tree waste based power plant has been installed in Coimbatore district of Tamil Nadu. The generation capacity of this plant is 10 MW, which produces 75 million units of electricity annually [22] . If biomass is grown sustainably, its production and use leads to no net building of carbon dioxide (CO 2 ) in the atmosphere because the CO 2 released in combustion is offset by the CO 2 extracted from the atmosphere during photosynthesis.
The use of biomass for power generation can address the issue of growing energy needs in rural areas. The high energy costs and irregular energy generation has popularized biomass based power generation. To meet such large energy demand, various thermos-chemical conversion technologies are encouraged and studied in detail. Heat and power, which is must for industrial growth uses direct combustion technologies using steam route. An extension of this technology to improve the efficiency has been co-generation which has gained importance in agriculture, cement, paper and sugar industries. wherever the biomass availability is assuredto meet the heat and power demand, biomass based power generation must be encouraged than other sources of energy. At large power levels, it has been found that biomass sourcing would play a critical role in plant economics.
In order to mitigate energy crisis in country, biomass energy should be prioritized to the same extent as solar or wind energy and same incentives and tariffs must be given to biomass energy as that of solar/wind or alternate hydro energy.. Moreover, for a long time this nationally important resource is languishing in terms of R&D and innovation.
Overview of Biomass Power Sector in India
Biomass has always been an important energy source for the country considering the benefits and promises it offers. It is a carbon neutral fuel source for the generation of electricity; and apart from providing the much-needed relief from power shortages, biomass power projects could generate employment in rural areas. According to the Biomass Resource Atlas (2002-04) prepared by the Indian Institute of Science, Bangalore, more than 300 districts in India have biomass potential between 10-100 MW. Considering the present status of biomass based power generation and thermal applications, it is expected that only about 30-35 million tonnes of surplus biomass is being used annually for the existing and ongoing biomass projects.
